ostrich samples reacted to the test and the titres ranged from 2 to 64. However, these samples did not react when they were kaolin-treated. The controls did not show any variance on antibodies titres, regardless of treatment with kaolin. The use of kaolin in the routine serodiagnosis of ND not only relieves adsorption of serum samples with avian erythrocytes, but also contributes to the reduction in the maintenance of red blood cells donor birds.
Newcastle Disease (ND) is one of the most important infectious diseases in birds throughout the world. ND is endemic in many countries and is caused by an avian Paramyxovirus type 1 (APMV 1), which is a member of the genus Avulavirus of the family Paramyxoviridae (Mayo 2002) .
The breeding of ratites (ostriches, emus and rheas) has expanded considerably all over the world in recent years (Sousa et al. 2000) . In the 1990s, a worldwide renaissance has been observed in ostrich production arising from an increased demand for leather and
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3 fresh meat (Willians et al. 1997) . In Brazil, commercial ostriches were introduced between 1993 and 1995. The number of birds increased rapidly, until the occurrence of an outbreak of ND in 1997 (Brasil 1997) . Since ostriches are kept mainly in free-range, they easily get in contact with wild birds that can be infected with pathogens, including the Newcastle Disease Virus (NDV) (Sakai et al. 2006a) . Because ostriches can carry and spread NDV, and the occurrence of a NDV outbreak greatly impacts on poultry production and trade (Verwoerd et al. 1999 ), all imported birds should be serologically tested (Koch et al. 1998 ).
The hemagglutination inhibition (HI) test is used most widely in NDV serology, and it is considered to be the standard serology test, according to OIE protocols (OIE 2004) .
However, HI test tends to give false positive results in serum samples of some species including ostriches, due to the presence of nonspecific hemagglutination inhibitors (Willians et al. 1997 , Alexander 1997 , Koch et al. 1998 , Sousa et al. 2000 . According to the OIE (2004), serum samples can be incubated with 10% chicken red blood cells (RBCs) suspension at room temperature, for 10 min, to eliminate these agents. Additionally, other serum treatments based on kaolin, periodate, heparin-manganese and acetone have been performed to eliminate these inhibitors, as well (Hovi 1978) .
In this study, kaolin was used to eliminate the nonspecific hemagglutination inhibitors in ostrich serum samples, aiming to reduce the number of false positive results in the serodiagnosis of NDV for this species.
A hundred blood samples from commercially raised slaughter-age ostriches were used. The samples were collected by jugular puncture with sterile needles and syringes. The blood was centrifuged at 2,000 × g for 10 minutes. Then, the supernatant was harvested and frozen in sterile plastic microtubes at -20 o C until tested.
4 Sera from the following species were used as controls: 10 chickens vaccinated against NDV, vaccine strain LaSota (New Vac-LS -Fort Dodge Saúde Animal Ltda. The micro-beta HI test was done using 4 HAU of LaSota vaccine strain of NDV, propagated in allantoic cavity of 9 to 10-day-old embryonated specific pathogen free (SPF) chicken eggs. HI titres were recorded as Log 2 values of the highest reciprocal of the dilution which showed hemagglutination inhibition. A specific cut-off value was not adopted, aiming to investigate kaolin effects even on lower dilutions. 
5 samples that were not treated with kaolin reacted to the test and the titers ranged from 2 to 64. However, when these samples were treated, they did not react. The others ostriches samples (73) were negative even when they were not treated with kaolin. The controls did not show any variance on antibodies titers, regardless of treatment with kaolin. Infected pigeon 9 9
* Log 2 0 = 1; thus, this value indicates an absolute lack of haemagglutination inhibition activity.
The present study describes the use of kaolin to remove from the HI test nonspecific hemagglutination inhibitors, which are responsible for the occurrence of false positive results in the serodiagnosis of Newcastle Disease Virus in ostriches.
6
The inhibitors are classified into different categories. In bovine, equine and swine sera, lectins associated with mannose and alpha-2-macroglobulins act as inhibitors of viral receptors that present sialic acid residues (Anders et al. 1990 , Pritchett & Paulson 1989 , Ryan-Poirier & Kawaoka 1993 . In serum of birds, syaloglycoproteins containing sialic acid linked to galactose by the 2,3-linkage play similar roles (Zaitsev et al. 2004 ).
Although some authors report that the use of treatments to eliminate inhibitors can provoke a reduction in the sensitivity of the HI test (Koch et al. 1998 , Willians et al. 1997 ,
what would cause direct influence on the serodiagnosis of NDV in ostriches (Koch et al. 1998 ), our results do not corroborate with these findings. The controls, which were previously known to be positive for NDV, did not show any variance on antibody titres, even after treatment (Table 1, Figure 1 ). Similar results had already been achieved for sera
of vaccinated ostriches. When tested by HI assay or ELISA, the antibodies titers after treatment with kaolin did not vary either (Sousa et al. 2000) .
7 Figure 1 . Means of the titres obtained from HI test for both treated and non-treated serum samples.
According to OIE specifications (OIE 2004) , the recommended technique to remove nonspecific hemagglutination agents is adsorption of serum with chicken RBCs. This method has been used in treatment of ostriches serum samples (Koch et al. 1998) . In what concern to kaolin's use to remove the inhibitors from ostrich's sera, the present study corroborates with results previously reported by other authors, contributing to an increase in repeatability of results obtained by different laboratories (Willians et al. 1997 , Sakai et al. 2006a , Sakai et al. 2006b ). Kaolin has also been used in the treatment of turkey's sera submitted to ND serodiagnosis, and in the diagnosis of Clamydophila psittaci by ELISA (Van Look et al. 2005) , and to remove the nonspecific inhibitors in serodiagnosis of many mammal's viral diseases (Ábero 1997) . In addition, the use of kaolin in the routine
8 serodiagnosis of ND not only relieves the adsorption of serum samples with RBCs but also contributes to the reduction in the maintenance of red blood cells donor birds.
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